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Hemodynamic Effect of Nicorandil into Pulmonary Artery in
Coronary Artery Disease
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ABSTRACT

Background and Objectivesl] Nicorandil has pharmacologic effects similar to nitroglycerin and potassium
in respect to the channel opening action in vascular smooth muscle cells. We examined hemodynamic changes
in patients following nicorandil infusion. We investigated the action mechanism of nicorandil, and whether ni-
corandil affects hemodynamic changes in patients receiving antianginal medication. Subjects and Methods[]
A total of 17 patients (11 normal control group, 6 coronary artery disease group) undergoing cardiac catheteri-
zation for investigation of chest pain participated in this study. During cardiac catheterization, nicorandil was
infused into the pulmonary artery at a dose of 80 pg/kg over a period of 1 min. Hemodynamic parameters were
measured before and at 5, 10 and 20 minutes after nicorandil infusion. Results(] Five minutes after nicorandil
infusion, the maximal changes in preload and afterload hemodynamic parameters were observed in both the
coronary artery disease and control group. Changes of preload parameters were sustained longer than those of
afterload parameters, and were maintained until 20 minutes after the infusion. Afterload parameters (heart rate
and cardiac output), were slowly normalized five minutes after the infusion. In the coronary artery disease group
with antianginal medication, additive hemodynamic changes were also seen after the infusion, although the
degree of changes were small. Conclusion[] Following nicorandil infusion, both the preload and afterload he-
modynamic parameters decreased, and the preload parameters showed a larger decrease for a longer period than
the afterload parameters. In the coronary artery disease group with antianginal medication, additive hemodyn-
amic changes were also seen following nicorandil infusion. (Korean Circulation J 2001531(12):1267-1273)
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Table 1. Clinical characteristics in study groups

Anti-anginal agent

Age (yrs,

meant SD)  S€X Ca™ B-

(M/F) NI blocker blocker
CAD 63+ 5 5/1 5 3 3
Normal 57+ 10 3/8 0 0 0

CADO coronary artery disease

Table 2. Changes of preload parameter in control (n=11)
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Before 5 min 10 min 20 min
PCW (m) (mmHg) 8.0+ 2.5 6.2+ 2.3 (22.5)* 5.7+ 2.5 (28.8)* 6.0+ 2.3 (25.0)"
PA (M) (mmHg) 141+ 2.3 11.8+ 2.0 (16.1)% 121+ 2.2 (14.2)} 11.7 2.3 (16.8)°
RV (s) (mmHg) 27.2+ 43 24.6+ 4.5 ( 9.4)% 23.2+ 3.9 (14.7)% 223+ 42 (18.1)%
RA (M) (mmHg) 3.8+ 2.1 2.4+ 2.0 (38.2) 2.7+ 1.6 (28.5)" 3.0+ 1.8 (21.5)*

PCWP, PA and RV were significantly decreased compared to the basal values, and at 5 min, maximal changes were
observed. values are mean+ SD (%). *0 p< 0.05, T Op< 0.01, F O p< 0.002, § O p< 0.001, PCWO pulmonary capil-
lary wedge, PAO pulmonary artery, RVO right ventricle, RAO right atrium, MO mean, SO systolic
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000 0 0000000 0000 000 O 00
00 0000 0000 000 nicorandil 00 50 O
0 0000 0000 00 O 000 00o0.

00000 00 50 0 0000 000 00 000
0000000 0000 OO0 225%(@p00.012) 00
000, 00000 16.1%(p<0.001), 000 0000
0 9.4%(p<0.001), 000D D OO 9.5%(pd 0.002)

00000000 56%(@P0ONS) 00000. 00 00
00 6.9%(p00.02), 0000 84%(p00.03)0 O
00 000 (Table2, 3).
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Table 3. Changes of afterload parameter, cardiac output and vascular resistance in control (n=11)

Before 5 min 10 min 20 min
LV (s) (mmHg) 125.0+ 18.4 118.0+ 158 ( 5.6) 116.6+ 14.9 ( 6.8)* 117.3x 19.5(6.1)
Ao (m) (mmHg) 921.1x 8.6 825+ 11.4( 9.5)% 834+ 95( 8.5)° 86.8+ 11.1 (4.7)
HR (rate/min) 65.1+ 8.3 69.6+x 10.7 ( 6.9)* 652+ 9.5(-0.1) 64.7+ 8.4 (0.6)
COP (L/min) 48+ 1.1 52+ 1.3( 8.4)* 50+ 1.2 4.2)* 4.6+ 1.0(-3.0)
Cl (L/min/m2) 29+ 0.5 3.1 0.7 ( 2.0)* 30+ 0.6 ( 4.5* 28+ 0.5(-24)
dP/dt (mmHg/sec) 1443.8+ 326.0 1468.8+ 342.5( 1.7) 1456.3+ 3104 ( 0.9)  1531.3+ 196.1 (6.1)
SVR (dyne- sec:- cm™5) 1559.3+ 485.5 1343.6% 481.9 (13.8)* 1400.5+ 498.8 (10.2)° 1539.7+ 489.6 (1.3)
PVR (dyne: sec- cm-5) 106.6+ 42.8 92.6+ 46.7 (13.1) 107.3+ 54.7 (=0.7) 102.4+ 55.6 (3.9)

Ao, HR, COP were significantly decreased compared to the basal values, and at 5 min, maximal changes were ob-
served. Values are mean+ SD (%). *0 p< 0.05, ¥ O p< 0.002, § O p< 0.001, LVO left ventricle, Ao aorta, HRO heart
rate, COPO cardiac output, ClO cardiac index, SVRO systemic vascular resistance, PYRO pulmonary vascular resist-
ance, MO mean, SO systolic

Table 4. Changes of preload parameter in coronary artery disease (n=6)

Before 5 min 10 min 20 min
PCW (m) (mmHg) 10.6+ 3.5 8.6+ 3.3 (18.9)* 8.6+ 3.5 (18.9)* 8.6+ 2.9 (18.9)*
PA (M) (mmHg) 18.5+ 4.8 16.7+ 3.6 ( 9.9)* 15.7+ 3.1 (15.3)* 16.0+ 3.3 (13.5)
RV (s) (mmHg) 29.5+ 7.0 29.0+ 40( 1.7) 28.2+ 5.6 ( 4.5) 28.7+ 4.7 ( 2.8)
RA (m) (mmHg) 58+ 25 52+ 22 (11.3)* 48+ 2.1 (17.2)* 4.7+ 2.2 (20.0)*

PCW, PA, RA were significantly decreased compared fo the basal values, and at 5 min, maximal changes were ob-
served. Values are meanst SD (%). *0 p< 0.05, PCWO pulmonary capillary wedge, PAO pulmonary artery, RVO right
ventricle, RAO right atrium, MO mean, SO systolic

Table 5. Changes of afterload parameter, cardiac output and vascular resistance in coronary artery disease (n=6)

Before 5 min 10 min 20 min
LV (s) (mmHg) 126.0+ 38.9 1162+ 25.1 ( 7.8) 113.8+ 23.1(9.7) 118.0+ 21.4(6.4)
Ao (m) (mmHg) 91.0+ 226 84.5+ 19.8( 7.1)' 855+ 19.7 (6.0)" 87.3+ 18.9 (4.0)
HR (rate/min) 598+ 93 62.5+ 7.6 ( 4.5) 59.5+ 7.7 (0.6) 592+  7.1(1.1)
COP (L/min) 4.6+ 04 48+ 0.6( 5.7) 4.6+ 0.4(1.8) 43+ 0.3(—-4.8)
Cl (L/min/m2) 27+ 0.2 28+ 03(57) 27+ 020.9) 2.5+ 02(-4.9)
dP/dt (mmHg/sec) 1177.5 410.2 1050.0+ 342.3 (10.8) 1135.0+ 375.4 (3.6) 1200.0+ 221.4 (-1.9)
SVR (dyne: sec: cm™5) 1421.9+ 299.3 12671+ 258.6 (10.9)  1327.3+ 261.4 (6.7)* 1484.0+ 301.5 (—4.4)
PVR (dyne: sec- cm-5) 113.0+ 21.6 120.5+ 23.6 (—6.7) 106.4+ 35.4 (5.9) 132.2¢+ 33.0(17.0)

Ao was significantly decreased compared to the basal values, but LV, HR, COP were not significantly. Values are
meanst SD (%). *0 p< 0.05, T O p< 0.01, LVO left ventricle, AoO aorta, HRO heart rate, COPO cardiac output, CIO
cardiac index, SVRO systemic vascular resistance, PVRO pulmonary vascular resistance, MO mean, SO systolic
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Fig. 1. Serial changes of pulmonary capillary wedge pr-
essure. At five minute after nicorandil infusion, maximal
change was observed in both the coronary artery dis-
ease and control group. There was noft significant diffe-
rence in both group, but showed a larger change in co-
nfrol group. This change was maintained until 20 minute.
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Fig. 3. Serial changes of aortic pressure. At five minute
after nicorandil infusion, maximal change was observed.
There were noft significant differences in both group, but
showed a larger change in control group. This change was
slowly normalized 5 minute after nicorandil infusion.

m : Control @ : Coronary artery disease
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Fig. 2. Serial changes of systolic right ventricular pressure.
Systolic right ventricular pressure change was maintai-
ned until 20 minute in control group, but slowly normali-
zed 20 minute in coronary artery disease group. Signifi-
cant differences in both group were showed at 10 (p=
0.017) and 20 (p=0.014) minute.

0 00O (Table 4, 5).

00 00 000000, 00000 0000 000
0 0000 000 0000, 00000 0000 00
00 0000 0000 O 00 20000 00 000
000 0000 0000 0000 50 000 00 O
00 000. 0000 000 0000 0000000

1270

Fig. 4. Serial changes of systemic vascular resistance.
Five minute affer nicorandil infusion, maximal change
was observed. There were not significant differences in
both group, but showed a larger change in control gr-
oup. This change was slowly normalized 5 minute after
nicorandlil infusion.
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